Expression and purification of recombinant rat protein disulfide isomerase from Escherichia coli.
Rat liver protein disulfide isomerase (PDI) catalyzes the oxidative folding of proteins containing disulfide bonds. We have developed an efficient method for its overproduction in Escherichia coli. Using a T7 RNA polymerase expression system, isolated yields of 15-30 mg/liter of recombinant rat PDI are readily obtained. Convenient purification of the enzyme from E. coli lysates involves ion-exchange (DEAE) chromatography combined with zinc chelate chromatography. The recombinant PDI shows catalytic activity identical to that of PDI isolated from bovine liver in both the reduction of insulin and the oxidative folding of ribonuclease A. The enzyme is expressed in E. coli as a soluble, cytoplasmic protein. After complete reduction and denaturation in 6 M guanidinium hydrochloride, PDI regains complete activity within 3 min after removal of the denaturant, implying that disulfide bonds are not essential for the maintenance of PDI tertiary structure. Both the protein isolated from E. coli and the protein isolated from liver contained free cysteine residues (1.8 +/- 0.2 and 1.4 +/- 0.3 SH/monomer, respectively).